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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fluorine-containing copolymer composition that has 
excellent moldability with no adverse effect on the mechanical properties of the molded 
products. 

SOLUTION: The objective copolymer composition comprises (A) an ethylene- 
tetrafluoroethylene copolymer with a melt viscosity of 5 x 1 03-1 x 1 05 poise at 297° C and (B) 
a fluorine-containing polymer with a melt viscosity of 1 x 105-5 x 106 poise at 297° C in an 
amount of 0.1-30 wt.% based on the copolymer (A). 
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CLAIMS 
tCbin.(s)) 

{Clsifn 1) The (Viorino polymer constituent with which the content of a fluorine-contalninc 
copolymer (B) is charBctenzBd by beins 0.1 - 30 % of the weight to ethylene / 
tetrafKioroethylene copolymer CA) by the melt viscosity in 297 degrees C including the 
othyleno / tetrefWoethylene copolymer (A) which is 5xl03P or more less than lalOSP. and the 
fluorine polymer (B) whose melt viscosity in 297 depeea 0 ia IxlOSP or more SxtOGP or less. 
[Claim 2] The Aiorine polymer constituent accortfng to elaan 1 whose fluorine polymers (B) are 
ethylene / tetrsfluoroethylene c 

[Translation done.] 
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DETAILED DESCRIPTION 

[DeUiled Description of the Invention] 
[0001] 

[Held of the Invention] About the fluorine polymer constituent which improved the moldability, 
even if it fabricates this invention at a detailed quick rate, it relates to the fHiorine polymer 
constituent which can acquire a good appearance. 
[0002] 

[Description of the Prior Art] Since ethylene / tetrafKjoroethylene copotymer (henceforth ETFE) 
is polymeric materials excellent in thermal resistance, chemical resistance, solvent resistance, 
etc., it is used for various applications taking advantage of the description. Since especially 
melting shaping is possible, it is mostly used to a tube, a cable, a film, a pump case, lining, etc. 
using the various shaping approaches, such as extrusion molding, injection molding, compression 
molding, and powder coating. 

[0003] Generally, in case extrusion molding of the resin in which melting shaping is possible is 
cwried out if a shaping rate is gathered beyond a cerUin value, concavo-cortvex surface 
dstarioratton wiH arise on the surface of a moldings. A shaping rate corresponds to the shear 
rate which starts resin at the time of shaping. That is. at the time of shaping, resin with the 
larger shear rete (critical shear rate) of the limitation which surface deterioration produces can 
gather a shaping rate, and the re«n is excellent in a moldability. In order to gather a critical 
shear rate, there is the approach of lowering the polymerization degree of a polymer generally 
and maMng melt viscosity small, but when polymerization degree is lowered, there is a ftult to 
which medianical strength falls. 
C00041 

[RroblemCs) to be Solved by the frnrention] The purpose of this invention is ofTering the fluorine- 
containing copolymer constituent wMch has the woriiabiHty which was excellent without 
reducing the mechanical strength of a m^ngs. 
C00D51 

[Means for Solving the Problem] bi order to attain s«d purpose, as a result of repeating research 
wholeheartedly, by making ETFE contain the fluorine-containing copolymer which has high melt 
viscosity, tKs invention persons find out that the fluorine polymer constituent which has the 
fabrication nature which was excellent, without reducing meehanicBl strength is obtained, and 
came to complete this invention based on the linowledge. 

[0006} That is. the content of a fluorine-containing copolymer (B) offers [ the ethylene / 
tetrafluoroethylene copolymer (A) whose melt viscosity / m / in this invention / 297 degrees 0 / 
is 5x103P or more less than txtOSP. and the melt viscosity in 297 de^ees C ] the fluorine 
polymer constituent characterized by being 0.1 - 30 % of the weight to ethylene / 
tetrafluoroethylene copolymer (A) including IxtOSP or more the fluorine polymer it is [ fluorine 
polymer ] 5x1 06P or less (B). This invention offers the fluorine polymer constituent whose 
fluorine polymer (B) is ETFE in the above-mentioned fluorine p6tymer constituent 
[0007] 

[Embodiment of the Invention] ETFE CA) has a polymerization unit based on ethylene, and a 
polymerization unit based on tetrafluoroethylene. as a suitable example, the mole ratios of the 



polymerization unit based on the polymerization unit / tetrafluoroethylene based on ethylene are 
20 / BO - 80/20. 8r»d the copolymer which contains 0.01 - terr-mol * to the sum total of these, 
the polymerization unit based on ethylene for the polymerization unit based on one or more 
copolymerizable vinyl monomers, and the polymerization unit based on tetrafluoroethylene if 
needed is mentioned. 

[0008] As this vinyl monomer, fkraro aOtyi vinyl ether, such as fluoro aDtyl ethylene I such as 
CF2=CnW (a carbon number is the poly fluoro alkyi group of 1>B. and Rf is a perfluoroalkyl 
raifcal preferably). CF2sCHRf. CHZsQHRf. and CH2sCFRf, 1 CFZ^CFORf. and CF2=CFO(CF2) 
nC(0} X (X is a hychigen atom, a hytkoxyl poup. a halogen atom, or an alkoxyl group), is 



[0009] At 297 desrees C. the melt viscosity of ETFE (A) is 5xl03P or more less than 1 xlOSP. 
and is UiMP or more less than Sx104P preferably. It is ETFE if melt viscosity is too high. The 
melt viscosity of the constituent which added the ftuorine-conteining copolymer (B) to CA) also 
becomes high, and a moMabXty worsens. Moreover, it is ETFE rf melt viscosity is too low. The 
melt viseowty of the constituent which odded the fluorine-cont«ning copolymer (B) also 
becomes nnaD. and mechanical strength falls to (A). 

[0010] tt adds far moldability ameliorBtion. and the melt viscosity is 1x105P or more 5x106P or 
less at 297 degrees C. and a fluorine-containing copolymer (B) is 5x105P or more 2x106P or less 
preferably. If viscosity is too high, mixing to ETFE (A) is dfRcuit and when viscosity is too low, 
moUabSty amelionrtion has little effectiveness. ETFE a propylene / tetrafluoroethylene 
copotymenete. are mentioned as a desirable example of a fkmrine-contaviing copolymer (B). 
loot 0 ETFE as a fluorine-contabing copolymer (B) It is what has a polymerization unit based on 
ethylene, and a polymerization unit based on tetrafluoroethylene. As a suitable example The mole 
ratios of the polymerization unit based on the polymerization unit / tetrafluoroethylene based on 
etfiylene are 20 / 80 - 80/20. The copolymer which contains 0.01-20-mol %to the sum total of 
these, the polymerization unit based on ethylene for the polymerization unit based on one or 
more copolymerizdile vinyl monomers, and the polymerization unit based on tetrafluoroethylene 
if needed is mentioned 

[0012] The propylene / tetrafluoroethylene copolymer as a fluorine-containir« copolymer (B) It 
a what has a p^ymerizstion unit based on a propylene, and a polymerization unit based on 
tetraftMroethylene. As a suitable example The mde ratios of the polymerization unit based on 
the polymerization unit / tetrafluoroethylene based on a propylene are 20 / 80 - 80/20. The 
copolymer which contains a01-20-nN)l % to the sum total of these, the polymerization unit based 
on a propylene for the poNmerization unit based on a copolymerizable vinyl monomer, and the 
polymerization unit based on tetrafluoroethylene if needed is mentioned. As a fluorine-containing 
copolymer (B), ETFE (it is called the following and ETFE (B)) is desirvble. 
[0013] As the above-mentioned copolymerizable vinyl monomer Olefins, such as VHiyUdene 
fluoride and hexafkioropropylene, CF2=CFRf, Fluoro alkyI ethylene, such as CF2=CHRf. 
CH2=CHRf. and CH2=CFRf CF2=CF0Rf and CF2=CFO(CF2) nC(0) X CX — a hyd^gen atom —) 
Fkjoro alkyI vinyl ether, such as a hydroxy! group, a halogen atom, or an ARUKOKlRtI radical 
Vinyl ether, such as acrylic ester, such as carboxylic-acid virtyl ester, such as v«yl acetate, a 
methyl acrylate. and methacrylic acid methyl, methacrylic ester, and the methyl vinyl ether, is 
illustrated. 

[0014] In ETFE (A) of this invention, and manufacture of a fXiorine polymer (B). especially a 
polymerization method is not limited but can be performed by various approaches, such as an 
emulsion polymerization, a su^nsion polymerization, and solution polymerization. The 
copolymer which has the target melt viscosity is obtained by adjusting adjusting the 
concentration of the chain transfer agent used for a potymerization. and the polymerization 
preassure force. As a chain transfer agent halogenated hy^ocarbon, such as alcohols, such as 
hydri)carbons, such as a hexane and a cyclohexane. a methanol, and ethanol. 
tricWoroftuoromethane, and dichloropentafluwT)propane. is mentioned. 

[0015] The fluorine polymer constituent of this invention is obtained by usually mixing ETFE (A) 
and *» FUTSU extrusion-molding ♦♦*****♦ (B). Although the approach of supplying ETFE (A) 
and a hiorine polymer (B) to coincidence, and kneaiSng them to the approach, the monopodium. 
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or the biaxial kneading extruder mixed while especially the mixed approach is not limited, but 
ETFE (A) is fused and a fluorine polymer (B) is agitated *ere etc. is mentioned, the approach of 
mixing with a kneading extruder frt>m simplicity is desirable. 

[0016] ETFE before mixing (A) and especially the gestalt of a fluorine polymer (B) are not limited, 
either, but a pellet a bead, powder, crumb, etc. are used. It is desirable to mix the fluorine 
polymer (B) of the shape of crumb of l-5mm of mean diameters as preferably [ it is des»-able 
and ] as ETFE (A) of the shape of a bead of 1-3mm of mean diameters, to supply to a kneading 
extruder, and to canry out melting kneading triggered by the simplicity of manufacture, A bead 
corns the polymer obtained by sokition polymerizatbn. and is obtained. Crumb condenses the 
polymer obtained by the emulsion polymerization, washes, and is obtained. 
[001 7} The content of the fluorine polymer (B) in the fluorine polymer constituent of this 
invention is 0.1 - 30 % of the weight to ETFE (A), and is 1 - 20 % of the weight preferably. When 
there are loo few contents, there is no effectiveness of improving a moldability, and if many 
[ too ]. the melt viscosity of the whole mixture will go up too much, and a moWabtlity falls. 
[0018] In the range which does not spoil the engpne performartce, various additives, such as an 
addfttve of arbitration, may be blended with the fluorine polymer constituent of this invention 
according to the application of a bulking agent a pigment an ultraviolet ray absorbent light 
stabaizer. an antioxidant and others. As a bulking agent various bulking agents, such as minerals 
powder, a glass fiber, a carbon fiber, a metallic oxide, and carbon, are mentioned. 
[0019] The fluorine polymer constituent of this invention can be fabricated by the various 
shaping approaches, such as transfer molding which uses extrusion mol(fing. injection molding, 
compression molding, inflation molding, metal mold, etc As a moldings obtained usvig the fluorine 
polymer constituent of this invention, a tube, a cable, a f%n. a pump case, etc. are mentioned, for 
examine. 
[0020] 

[Example] Next an example explains this ewention concretely. In addition, these exanples do not 
funit this invention at all. The test method in an example was performed by the following 
approach. 

[0021] The capacity rate of flow Q1 (mmS/s) when extmtfing through an orifice with a bore [ of 
2.1mm ] and a die length of Smm by Tkg load is measured, and let the value of 405400 / 01 be 
melt viscosity (poise), after holding a copolymer at 297 degrees C f or 5 minutes usng [mdt 
viscosity] quantity-ized type flow tester (Shimadzu Make). 

[0022] The capacity rate of flow 02 (mm3/s) when extruding through an orifice with a bore [ of 
2.1mm ] and a die length of Smm by various bads is measured, and an extrusioft-moldirv tAgsct 
is observed, and let the shear rate of the limitation which surfoce deterioration does not 
generate be a critical shear rate, after holding a copolymer at 325 degrees 0 for 5 minutes usir« 
a [critical shear rate] quantity-ized type flow tester (Shimadzu Make). A shear rata (t-/a) is 
called for from the value of capacity rate-of-flow Q2(nim3/s} xl.10. 

[0023] The front face of the strand obtained by performing extrusion moldng in 150 (!-/») in the 
[surface deterioration at time of shaping] shear rate was observed, and surface deterioration 

was evaluated. 

[0024] [Tensile strength] ASTM It measured by the approach of D3I59 publication. Press 
forming of the sheet with a thickness of 1.5mm was carried out it was created, it pierced in the 
regular configuration, and the sample for tension tests was performed by port for speed-of- 
testing/of 50mm. 

[0025] (Example 1 of a polymerization) The reaction container made from stainless steel of 1.31. 
of content volume was deaerated, and 1050g CCIF2CF2CHCIF (henceforth HCFC225cb) of 
C6F14.314g. the tetrafluoroethylene of Sg CH2=CH-C4F9,160g, and 14g ethylene were pre 
Temperature was held at 66 decrees C. five cc of 1wt%C6F14 sokrtions of t-butyiperoxy 
perpivalate was prepared as a polymerization initiator, and the reaction was made to start. 
Tetrafluoroethylene and ethylene are introduced so that the gas presentation under reaction and 
in a system may be kept constant and it is reaction pressure 16.0kg/cm2 It held. 
[0026] When the amount of instaBation of tetrafluoroethylene and ethylene was set to a total of 
lOOg. the reaction was tenninated. the generated copolymer was corned, and the bead (mean 



particle diameter 2.5mm) witfi a white [ ETFE ] of 106g (a1) w 
[0027] The presentation of tfiis copolymer was 1 .0 mol % of 48,5 mol % and CH2of polymerization 
unite based on 50.5 mot % and ethylene of polymerization uiita based on tetrafluoroethylene 
=CH-C4F polymerization units based on 9. melt viscosity was 4.iax104P, and the critical shear 
rate was 143 (1-/s). 

[0028] (Example 2 of a polymerization) Except teaching 1310g and 55g of HCFC225cbCs) for 
C6F14, and preparing 1.7 cc of IwtS C6F14 solutions of t-butylperoxy perptvalate as a 
polynwrization initiator, like the example 1 of a polymerization, the polymerization was performed, 
it corned and the white ETFE of 1 1 1g (b1) (mean particle diameter 2.Smm) was obtahed. The 
presentation of this copolymer was 1 .0 mol % of 48.6 mol % and CH2of polymerization unite based 
on 50.4 mol % and ethylerw of polymerization units based on tetrafluoroettiylene =CH-C4F 
p<^ymerization unite based on 9, and melt viscosity was l.62x106P. 

[0029] (Example 3 of a polymerization) Except teaching 1060g and 303g of HCFC225cb(s) for 
C6F14, like the example 1 of a polymerization, the polymerization was performed, it corned and 
the white ETFE of 105g (a2) (mean particle diameter 2.5mm) was obtained. The presentation of 
this copolymer was 1.0 mol % of 48.5 mol * and CH2of polymerizatton unite based on 50.5 md S 
and ethylene of polymerization unite based on tetrafluoroethylene =CH-(J4F polymerization unite 
based on 9. melt viscosity was 4.51x104P. and the critical shear rate was 140 (l-/a). 
[0030] [Examjrfe 1] Melting mixing of the bead (mean diameter 2.5mm) of ETFE (a1) and tfw 
bead (mean diameter: 2.5mm) of ETFE (b1) was carried out at 300 degrees C with the extruder 
with 95/5 (weight ratio) of a rate for 5 minutes, and the pellet (die length of about 3mm) of a 
fluorine polymer constituent was obtained. This pellet was used and each property was 
measured. 

[0031] [Example 2} the bead of ETFE (al), and the bead of ETFE (bl) — 90/10 (weight ratio) of 
mixing — each property was measured like Example I except carrying out comparatively. 
[0032] Only the bead of ETFE (al) which carried out the polymerization in the example 1 of the 
{Example 3 (example of comparison)] polymerization used **. and measured each prc^erty. 
[0033] Only the bead of ETFE (bl) which carried out the polymerization in the example 2 of the 
[Example 4 (example of comparison)] polymerization used and measured each property. Melt 
viscosity could be too large to measure a critical shear rate but and the sample for tension 
teste was not able to be fabricated. 

[0034] Only the bead of ETFE (a2) which carried out the polymerization in the example 3 of the 
[Example 5 (example of comparison)] polymerization used **, and measured each property 
[0035] 
[Table I] 
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[0036] 

[Effect of the inventioni] The moMabiltty is improved without the mechanical characteristic of a 
moldings fattng. and the fluorine-eonteining copolymer constituent of this invention fite shaping 
of a wire covering and a tube, 

(Translation done.} 
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PROBLEM TO BE SOLVED: To provide a fluorine-containing copolymer composition that has excellent 
moldability with no adverse effect on the mechanical properties of the molded products. SOLUTION: 
The objective copolymer composition comprises (A) an ethylene- tetrafluoroethylene copolymer with a 
melt viscosity of 5x 103-1x 105 poise at 297 deg.C and (B) a fluorine-containing polymer with a melt 
viscosity of 1x 105-5>c 106 poise at 297 deg.C in an amount of 0.1-30 wt.% based on the copolymer 



(A). 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2000212365&F=0 



2006/07/24 



(i9)0*a»9iFff (J p) (12) #1 J|% -1^ ^ ^ (A) mmmmmf^^ 

#moo-2l2365 

(P2000 -212365A) 
(43)4iBSB ¥«3(12¥8 M2Q (2000. 8. 2) 



(5l)Int.CL' 




FI 


M>r(##) 


C0 8L 27/18 




C0 8L 27/18 4 J 002 


23/08 




23/08 5 G 3 1 5 


HO IB 7/29 




HO IB 


7/34 A 


// (CO 8L 27/18 








27: 12) 
















(21)ajll#^ 


j|*Hm 1-20378 


(71) A 


000000044 










(22)ffiMQ 


3p^ll^lfl28B (1989. 1.28) 




i^n=^mBK^m-Tm 12s 1 ^ 






(72)^W# 
























azmmm 
























F3^— A(##) 4J002 BBlOl BB102 BD151 BD152 








FDOIO GQOl 








5G315 CAD2 C802 CCDS CD07 


(54) 









(57) 

7JU;^-nx^U>ifcm^f* (A) 2 97"C^fct:f-5 

iSISttaA^ 1 X 1 0*?}<rxtt±5 X 1 o'l^rxbiT-c 

(B) ifcffi^f* (A) i;c*fL 

0. i-'S oma^^w^ii^o 



BEST AVAILABLE COPY 

r 



rxi:Ji± \ X 1 o'^*TX*?^r^>E)X^u>/r h7 

VJb:fPi^U>itm-&(* (A) <b. 2 9 T'CCC^ot-te 

SB!3feg?&n X 1 o'^^rxa±5xi o*Ji<TXOT-e 

«>^^:7ySS^{* (B) i^^;^^. ^y :;mi^M^i^ 
(B) CD^WM3^)^x-:f-U>/f'h^^;UtDx5^U>it 
S^ft (A) tC>f+LO. 1 -3 OmM%r^-2>C<i:^t# 

[nmm 2]^y 'j mm^w ( b ) ^o^x^f- ^ >/r h ^ 

[0 00 1 1 
[0 00 2 ] 

[U^(Om^] x^u>/r h^:7;l.5fDx^u>itg 

[0 0 0 3 ] -mc. muim'^^mtimmi:Wi^fmi't 

[0004] 

[0 0 0 5 ] 

[0 00 6] ttjihi^, 2 97 "CtC^jW^S^rg 

um^i)^^ X 1 o^:j<rxw±i X 1 o»jj<7X*ssr^ 



(2) !t$Pi 2000-212365 

2 

;5x^u>/r h^^iU^^-ax^u^JtS^f* (a) 

^: . 2 9 7 'CCCfctt^vSgSteJe*^ 1X10' ;J<r Xl^i 
5X 1 0"7^-rXOTr^i>§7 (B) 

^^fg^tffi-^f* (B) <D^WS?)^'x^U>/t 
h'7:7jl/!tPx^U>ftS^f* (A) (C)^U0. 1-3 

oms%r^^ci^^gti-r€>^:7 ^^M^f^ffl^i* 

10 [00 0 7 ] 

[mMommonm] etfe ca) tj. x^uxcs 

< fi^^lii h ^ ;V t D X ix > fcS-:J < 
f4^W1-^4>cDr*«9. !^tii3:c:af*f?i|<hLr^J. x^u 
>Cca-:5 < m^^it/ rh^7;U:**nx^u> icS-^ < 
m^jP{4<D^;UJ:t5&^2 0/8 0-8 0/2 01^*0. ii^^ 

- a-^ < ^ X ^ u > cc a':5 < m^^tiL tf^v 
0 . 0 1-10 -t^i.^^^t^sm-^^^o^^if 

20 [00 0 8 ] :f)^^^^l^^Jl^y'7-tbXUCF ,=C 

FR' (R'ti^^S!j7&u-8<D7|<';7;U3|-nr;i^+;i/S 

CF,-CHR', CH, = CHR\ C H, = C F R'/^j: i: 
<Dy}lttir}\^^)lX^blym. CFz=CFOR\ C 

F, = CFO (CFJ „C (O) X (X«7K^i^^. 7K 

p r ;u =^ ;u If X ;i, X - -f^iU^/d: $ n 5 „ 

[0009] ETFE (A) (Dm^t^mt. 2 9 7 °Cr 

5x 1 o^:i<7XW±i X 1 o^^rx*i^r^o. 
30 u<tii X 1 o*jj<TXW±5x 1 o'^^rx^m-vh 
mmmmr^' ^tETFE (a) (^^y^:^m 

FE (A) CC^7 -jmi^m^t*^ (B) ^^JDLfciffifiX 

[ 0 0 1 0 ] ^7 ym^^m^i^ ( B) {tmm9,^(Dtc 
Mv^m-r ^ho-c^Ki. -eo^MittSfs: 2 9 7 -c-c i 
X 1 o^^*rxw_b5 X 1 o^^'rXOTr^o. PJtL 
<«5x 1 o^^rxw±2 X 1 o^^rXOT-e^>'S„ 

40 ttg3!>^i«-r^^ci:ETFE (A) -v(7)?g^*^lllt-C^ 
73S^tfi^j2^ (B) ©ifS Ll^pjiUrrJ:. ETFE. 

[0 0 1 1 ] ^y y^i^m^^P^ (B) iUroOETFE 
{•J. x^u>ocS-:5<ffi^#f4<J:f-h^-7;U;i-nx^u 

iLTlt. x^u>tcS'0'< -m^^f4/r h->:7;U:tn 
x^b>tcS-'J<it-^^{4(?:)^;i^i:l:;!^^'2 0/8 0-8 0 
50 /2 0V$>^. im^cmcCtihti^m^'^Wj:-r)\:Ji 



[00 12] ^y ^mi^m^i^ (B) iuro^'nfu 
S-tJ < S^mii i x h ^ ;u n X ^ u > CCS-:? < 

&^ < S^m(4^7' D f U XCS-:? < S^#ai 7" h ^ 

7 :t o X ^ u > ^cS-^ < S^mficD^it {-c >rt L T 0 . 

0 1 - 2 0«t;U%^^tf#t||-&f2^AW6n^„ y 
^^m^f* (B) itr^J. ETFE («r. ETF 

E (B) ti,^"?) i)m^LlK 

[0013] ±lB<D^S^nl^^d:t:'^;U^y'7--<?:L/r 
ti. :7'v{kb'x»jf-*>, '^+i^7;U:tP:7'peu>i?o[> 
CF^ = CFR^ CFi = CHR\ CH 
, = CHR'. CH, =CFR'A^(i:<7)7Jl/^nTJU4^;Ux 
^U>», CF,=CFOR^ CF. = CFO(CF,) 

„c (o) X {x{tyi<mm^. y^mm. ^^ny>M^. 

-TJim. i^@^t':r.;U/j:iO;^;;U;i<>@tb'x;UxXr;U 

^ 'j Ji/^x 7> r y ^ «; juB^^ X X y ^ ;b 
t'::.;l/X-x;Ui^j:i"0 t':::^;Ux-T;l'SS;^cf i;^^^^^ 

[0 0 14] *?£0^©ETFE (A) 4oJ:0'-&7 

^i* (B) om^^Lhio). m.'^-nm\mmm.^ti 

x^y-jb^cicDrJl/n-;!/®. h';:5?nn7 
fito^^y, iJ^i^u^a^y^yjitti-fti^^yrji^o 

[0015] ^^(D-^y :;mm^wmmmt. m^E 
TFE <A) t^y vmf&mmm^» (b) ^m^t 

i\ ETFE (A) mmu. ^c(<c^y ^mm^it 

(B) €:tR!*L^c:;&^6tg^LTlKm #liil^/dJ2 
fftCD^Wa^iCETFE (A) i-&-7«;;^ffi'^f* 

( B ) ^mmamumt^ioim^^jmiihti^ 

[0 0 16] U-^wiOETFE (A) :idJ:0'^7 vf^ffi 

•^f* (B) mmi^^dcmm^h-r. ^u^h. b-- 



(3) 2 0 0 0 - 2 1 2 3 6 5 

4 

*f $ 0 < t'J¥i^aS 1 - 3 mm© t'- XikO ETFE 
(A) mtb<{t^mLi^\--bmm(D^^AiX(D^ 

y^mm^w (B) ^u^L. mmmt.c^Lmm 
[0017] *^Bg(D^>' ymm^itm&mch^i6^ 

7 ;r^a^(*(B) (D^Wffli, ETFE (A) CCStL 

•CO. i-soss^-e^o. Sf^L<t*l-'20mS 

[0018] *^H^cD^7 '^^mm^itmim^^t. ^co 

mtLx^t. fmmm^. tf^^^mw. ^mmu. 
[0019] ^mno^y :rmm^»mf&mt. 

mmm. y^)i^A. ^->y'y-iyy^tj:ti)mi^h 
[0020] 

30 fco 

COO 2 1] mmf^mm't^y\:i-T:^^- im.^ 

imUcik. 7 ks^mxWi^2, Imm. ^g^^Smm 

CO 02 2 ] mmmmmmt^y ^-f:^^- 
s^mt^bfci^. m^o^mm-c^H^z. imm. :g^8 
(mmVs) ^-mmb. ■^tcwafSi.B'i^^mmb . m 

So 3?®Tiig ( l/s) (igSifeiiQ, (mmVs) x 

1. loom^^^ibfbti^. 

[0 0 2 3] imm(DmwM]mmmm^^ 1 5 o c 1 x 

[0 0 2 4] ASTM D3 15 9ialRco 

50 fSMbximb. m^(DWymcnm^^mmm'^> 



(4) 



2 00 0-2 1 2 36 5 



[002 5 ] {fi^|?( 1 ) rtSffi 1 . 3'; yh;KZ>xV 

>UX|5!SjSgS^Ift«L. 1 0 50 gCDCF,,. 3 
1 4 gCDCC I F,CF,CHC 1 F (WT. HCFC2 
25cbil>^i). 5gOCH,=CH-C,F,. 16 
0 g(D-r K^*7;l/:tax^U>, 1 4 g(0:x.^u>^i± 

>^^a^^-SJc{^.'Oj:^CCr Hi77;l.tDx^U><f:x lo 
^U>€:®AO, Sj£E:t;^16. 0 kg/cm' (CS 

[0 0 2 6 ] 7- h^7;l':tnx^iy><hx^u>co^A 
m^^U 1 0 0 gicAj:oA:fl$i^.rJSfc;^.^7^-ti. 
UfcftS^ft^Mitri 0 6g(DefeETFE (a 
1) (Dh'-^X 2. 5 mm) ^ff/Co 

[ 0 0 2 7 ] igftM^f*(DMfiK6i. xh^>';utax^ 
u>tcS"r5<a^mf45 0, 5-=e;u%. x^uxcS-:? 
<m^mfi48. CH^ = CH~C,F, (>cm 

^<m^^&i. o^)u%v^o. mmi&mtA. i8 20 

X 1 0^;J<rx\ SgWSWraKtJ: 14 3 ( 1 /s ) 
[0 02 8 ] (S^f')2) C.F,.^ 1 3 1 Og. HC 

FC22 5 cb*5 5gf±iA;r^. m^mmitbxi- 

:/^J^y^*>»t+vt•/^'^^ hCD 1 w t % C.F,,?§?!g^ 

1 . 7 c c iliMsl^jLmm^m l ilaJliicS^^Sr-rrC^ 
MkLT 1 1 1 gOSfeETFE (b 1) (^i^m^: 

2. 5 mm) ^ff/c» ^M^ftcoiffiliJttir h ^ 7;U:t 
ax^U>CcS-:J<ffi^^f±5 0. 4't;l/%. x^u> 
fcSo-<M^#f44 8. 6*;l/%. CH^ = CH-C4F 30 



: 1. 62x1 o'^4<rxr$>-p/c„ 

[002 9] (S^«?I|3) CF,,:?: 1 0 6 0 HC 

FC225cb?:303g iti^t^iumm^w 1 1 mm 

Ccffi-^^tfl^ ^^Uri 0 5 g(DefeETFE (a 
2) {^i^|wS:2. 5mm) Ig^t^^f^tDffl 
^6Jf'h^7Jl/3|-nx^U>tcS-:y<m^^fi5 0. 5 
x^u>tcS'^<m^^fi4 8. 5'=e;i'%. c 
H, = CH-C.F.ica'^<S^mt4l. 0'^)1%V$> 

i^m^imtAr. 5 1 X 1 o*7j<TX bsi^mbsjIs 

til 4 0 ( l/'s) V$)-yfc„ 
[0 0 3 0] [fi^n ] ETFE (a 1 ) (Dt'-X (^i^ 
: 2. 5mra) tETFE (b 1) (DtT-X 
2. 5mm) ^9 5/5 (SMifc) cofij^rffttj 

mcc J: >3 3 0 0 -cr 5 ^igitig^ j mm^itm 

[0 0 3 1 ] [ff!l2 ] ETFE (a 1 ) ©e-XiET 
FE (b 1 ) C0t*-X^9 0/1 0 (mSlt) CDig^fj 

[0 03 2] [^113 imm) ] m^i^i-cm^L/cE 

TFE (a 1) (Dt:-X6D^JE^ffifflL-C. §#fMSJ 

[0 03 3] [<?!|4 (ttlSW ] S^W2r'm^L/cE 
TFE (b 1) (0\^-XO^^^^LX. §#tt«:ipij 

[0 03 4] [m {mm) ] s^i?ij3rm^o/cE 

TFE (a 2) (0\^-X<0^^^^iyX. ^fttt^fj 

[0035] 
[HI] 





0*J1 


m2 


033 




^J5 




425 


448 


418 


1G2 


4.51 




174 


210 


143 




140 




tlL 


tn. 


foO 








54 


55 


54 




52 



[0 03 6] 



40 



! 



